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Project Overview
(recap)



GOALS:

Reduce Coastal Risk
(erosion + storm waves)

Enhance Ecosystems

(near-shore & shoreline habitats) ‘

RISK REDUCTION

Foster Social Resilience
(education, stewardship, public water access)



LIVING BREAKWATERS S A e

Engineered to reduce risk and create habitat 05/XXI21

SHORELINE ACCRETION OVER TIME

STORM WAVE CONDITIONS NORMAL TIDAL FLUSHING CONTINUES REDUCTION IN WAVE HEIGHTS BEHIND By decreasing everyday wave action, the
Statistical analysis of wave data from the past With the breakwaters in place, water will be - BREAKWATERS AND AT STRUCTURES breakwaters enable the shoreline to retain
30 years, show large wavers (waves greater able to move through and around the structures, i Resulting waves after breakwater attenuation

and accrete sand over time, reducing and in
most places, reversing patterns of historic
erasion.

SHORELINE RESTORATION SAND
PLACEMENT

than 3 ft) coming predominantly from the east-

maintaining the tidal flushing within the project range from 0 to 3 ft, significantly reducing the
south east.

site. A . potential damage to structures on shore.

TYPICAL WAVE CONDITIONS

Everyday waves come from all directions
within the project site. Collected ADCP data
from the project area shows an increased
percentage of large waves coming from the
south-east and west.
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SUBSURFACE CONDITIONS REDUCTION OF ON-SHORE RISK

With an increased beach width over time and
reduction of wave energy reaching the
shoreline, less damage will occur to buildings,
dunes, and other on- shore structures.

Geotechnical borings taken throughout
the project site confirm the subsurface
stability of the breakwaters.

STORM WAVE ATTENUATION ¢ o POROUS MATERIALS DISSIPATE
Modeling shows the Living Breakwaters 2 WAVE ENERGY
alignment attenuating waves from the 100 9 Spaces between armor units allow for
year storm with 30 inches of sea level rise- 3 the movement of water and absorption
reducing the on shore waves to a height : of energy by the breakwater structure,
below 3 feet.




----- 1978 MHW LINE
2015 MHW LINE
77777777 CURRENT MLW LINE

HISTORIC SHORELINE
EROSION

+,#,*,*, HISTORIC SHORELINE

+%."%"% ACCRETION

------- VE ZONE LINE
LiMWA LINE

SHORELINE STRUCTURES

STRUCTURES WITHIN
RISK ZONES

DATA SOURCES:

PREDOMINANT WAVE DIRECTION DEVELOPED BY ARCADIS
USING WAVE TRANSFORMATION MODELING FROM NEARBY
WIS STATION

2015 MHW LINE AND SHORELINE STRUCTURES SURVEYED
BY NYACK, SUPPLEMENTED WITH 2014 LIDAR AND
HISTORIC AERIAL IMAGERY

CHANNEL EDGE: BASED ON COORDINATES PROVIDED

BY USACE (JOHN BELDIN-QUINONES ) ON 2/25/2015
CONTOUR BATHYMETRY GENERATED BY HILL
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Ineered to rediuce risk and create habitat
VULNERABLE STRUCTURES AND INFRASTRUCTURE FEMA V ZONE : =_
EXPOSED TO STORM WAVE ACTION IN THE WAVES > 3.0 : «

1% ANNUAL:CHANCE STORM
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100% OF WAVES > 3’ (V ZONE)
48.5% OF WAVES > 1.5’ (LIMWA)
FALL WITHIN THIS RANGE
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17% OF WAV
FALL W




LIVING BREAKWATERS

Engineered to reduce risk and create habitat

ADJACENT SHELL HALO

Reef ridges were design at a maximum
1:10 slope and incorporate artificial tide
pools that retain water between tides,
introducing interstitial habitat
cammunities.

-SHALLOW SLOPING INTERTIDAL
HABITAT
Reef ridges were design at a maximum 1:10
slope and incorporate artificial tide pools
that retain water between tides, introducing
interstitial habitat communities.

STEEP SUBTIDAL HABITAT

Vertical and steeply inclined surfaces are placed within
the subtidal zone and incorporate both bio- enhancing
concrete armor units and stone armor units. The unit
complexity, along with low sedimentation and light
levels create prime opportunities for the colonization
various aquatic organisms.

EMERGENT HABITAT AND LEE SIDE
Above MHW the breakwater side slops
and crest create opportunities for
perching birds as well as haul out areas
for harhor seals.
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REEF STREETS CREATE COMPLEX
HABITAT

These rocky protrusions and the spaces
between are formed by a range of stone sizes
and bio- enhancing concrete units. Materials
are strategically placed to facilitate complex
structured habitat for fish and other aquatic
species, particularly juveniles.

OYSTER RESTORATION
OPPORTUNITY

The Living Breakwaters create many
opportunities for the restoration. Calmer
waters on the lee side along with
sustained water circulation within the
reef streets are prime conditions for the
setting and growth of oysters.

LIVING BREAKWATERS
CAC MTG
05/XX/21

WIDENED BEACHES

Reversal of shoreline erosion and
accretion of sediment over time will
create wider beaches. These beaches will
act as an energy buffer and allow for the
establishment of dune grasses

HORSESHOE CRAB

SPAWNING HABITAT

Additional sand placed for shoreline
restoration or sand that accretes over time
will provide additional habitat needed for
horseshoe crab spawning.
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Engineered to reduce risk and create habitat 05/Xx/21
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LIVING BREAKWATERS + OYSTERS

The Billion Oyster Project
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BILLION

0YSTER

PROJECT
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LIVING BREAKWATERS
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LIVING BREAKWATERS

LIVING BREAKWATERS COMMUNITY




Status Update:
Construction Schedule



PROJECT TIMELINE

LIVING BREAKWATERS

CAC MTG
WE ARE HERE ! 05/XX/21
. 2013 2014 2016 2017 2018 2019 2021 2022 2023 2024
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: LIVING BREAKWATERS
|
I PROJECT
! :{:]»} FINAL BID & CONTRACT PRE-
[’RE-PLANNING 30% DESIGN 9 -
i SRR : 20%DESIGH DESIGN EXECUTION CON CONSTRUCTION CB%STE
:
:
| RBD  NYRISING RED NOFA
. comp. | 3/2014 10/2014
: 11/2013 SURVEYS, STUDIES, ENV.REVIEW &
| ETC. PERMITTING
: 2 7
: RBD WIN JUNE EIS SCOPING DEIS PUBLICATION FEIS PUBLICATION &  |HUD AUGF PERMIT
, DOCUMENT + JOINT PERMIT PERMIT SUBMITTAL ISSUED RECEIVED
I 2014 PUBLISHED SUBMITTAL (USACE + JUNE 2018 FEB 2019 MARCH 2021
! NYS AWARDED APRIL 2016 NYDEC) : :
| $60M FOR MARCH 2017 @ @
: IMPLEMENTATION START END
: CONSTRUCTION CONSTRUCTION
: SEPTEMBER 2021* DECEMBER 2024




PROCUREMENT TIMELINE

2013 2014 2015 2016 2017 2018 2019 2020

BID & CONTRACT
EXECUTION

|

2019 + 2020 ' FALL 2020

« 1st Request for Proposal « 2" Request for Proposal

« Value Engineering * Notice of Award

* Prepare Re-bid

LIVING BREAKWATERS

CAC MTG
05/XX/21
2021 2022 2023 2024
PRE- CONSTRUCTION CLOSING
CON PHASE

DEC 2020

 Construction Contract
Executed with Weeks
Marine




Minor Design Changes



WHAT ARE THE CHANGES? S e e

05/XX/21

PRIOR DESIGN CURRENT DESIGN




DESIGN CHANGES S e e

05/XX/21
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 Eliminated a breakwater by
consolidating three breakwaters into

-
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* Reduced crest height of tallest
breakwaters

 Reduced number of reef ridges and
eco-concrete units

* Replaced some structural materials

« Adjusted some seasonal restriction
requirements

* Provided additional time (2 years to 4
years)

UAI'\\\\ ~7-".» - §
O - CURRENT DESIGK)




DESIGN CHANGES S e e

05/XX/21

« Eliminated a breakwater by
consolidating three breakwaters into
two

 Reduced crest height of tallest
breakwaters

 Reduced number of reef ridges and
eco-concrete units 100 YEAR STORM: 12.9° NAVD88 CRPERSFI'VI:(;:J:HT

STILLWATER
9.5" BREAKWATER ELEVATION -

« Replaced some structural materials P . S

« Adjusted some seasonal restriction
requirements

* Provided additional time (2 years to 4
years)




DESIGN CHANGES

« Eliminated a breakwater by
consolidating three breakwaters into
two

* Reduced crest height of tallest
breakwaters

« Reduced number of reef ridges and
eco-concrete units

* Replaced some structural materials

« Adjusted some seasonal restriction
requirements

* Provided additional time (2 years to 4
years)

LIVING

BREAKWATERS
CAC MTG
05/XX/21

BW with ecological
concrete ynits

BW with ecologicél
concrete units




DESIGN CHANGES

« Eliminated a breakwater by
consolidating three breakwaters into
two

* Reduced crest height of tallest
breakwaters

 Reduced number of reef ridges and
eco-concrete units

 Replaced some structural materials

« Adjusted some seasonal restriction
requirements

* Provided additional time (2 years to 4
years)

LIVING BREAKWATERS

CAC MTG
NAVIGATIONAL AID
BREAKWATER
ARMOR STONE

05/XX/21
““““““ , Y “BRE
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4T.0. LIGHT POLE EL. +20.0°
e 4

. CREST EL. +14.0°

........

...........................

12" MARINE MATTRESS —/

STRUCTURAL GEOGRID

(TYP.) WITH GEOTEXTILE (TYP.)
BREAKWATER 7
PRIOR DESIGN NAVIGATIONAL
AID
T.0. LIGHT POLE ’, BREAKWATER
¥EL 4155 ARMOR STONE

4, CREST EL. +9.5

BREAKWATER
CORE STONE

} | i
6" THICK CRUSHED
STONE LAYER

- TOE ARMOR STONE
(TYP.)

PRECAST ECOLOGICAL PRECAST ECOLOGICAL HEAVY 3 THICK CORE STONE
CONCRETE ARMOR UNITS CONCRETE TIDE POOL GEOTEXTILE BEDDING LAYER
(TYP.) UNITS (TYP.)

BREAKWATER 7

CURRENT DESIGN



DESIGN CHANGES

« Eliminated a breakwater by
consolidating three breakwaters into
two

 Reduced crest height of tallest
breakwaters

 Reduced number of reef ridges and

: PREVIOUS ASSUMPTION
eco-concrete units

 Replaced some structural materials

 Adjusted some seasonal restriction

requirements BREAKWATER

* Provided additional time (2 years to 4
years)

FINAL PERMIT

BRI E e sa e

LIVING BREAKWATERS
CAC MTG
05/XX/21

NO CONSTRUCTION FROM JAN-JUN

NO CONSTRUCTION FROM JAN-JUN




DESIGN CHANGES S e e

05/XX/21
* Eliminated a breakwater by o
consolidating three breakwaters into
two CONSTRUCTION
* Reduced crest height of tallest i |
breakwaters consTRUCTION .
SEPTEMBER 2021* DECEMBER 2022
« Reduced number of reef ridges and
. PRIOR DESIGN
eco-concrete units
* Replaced some structural materials |
« Adjusted some seasonal restriction BID & CONTRACT CLOSING
. EXECUTION delibteeh. PHASE
requirements
« Provided additional time for START oo
. CONSTRUCTION CONSTRUCTION
Construct|on (2 years to 4 years) SEPTEMBER 2021* DECEMBER 2024

* No in-water construction Jan 1 to May 31 ter Flounder Mating
CURRENT DESIGN Season)
* No construct i
Horses|



DESIGN CHANGES R e e

05/XX/21

PRIOR DESIGN CURRENT DESIGN




DESIGN CHANGE RESULTS S e e

05/XX/21

« The breakwaters will continue to reduce the height and energy of waves reaching the
shore during a 100-year storm event.

« The system will be more effective at combating erosion and building back the beach.

« Their effectiveness at increased storm wave attenuation plateaus at around 18
Inches of sea level rise instead of 30 inches of sea level rise.

PRIOR DESIGN FINAL DESIGN




Budget



B U DG ET LIVING BREAKWATERS
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Design/Permitting/Planning:
$21 million

Construction:

$78.7 million

— Total Cost:
Social Resiliency: $107 million
$5.2 million

S60 million — HUD CDBG-DR

. . 47 million — New York Stat
Program Administration: >47 million — New York State

$2.1 million




Construction Schedule



ANTICIPATED CONSTRUCTION TIMELINE

LIVING BREAKWATERS

CAC MTG
05/XX/21

In Water Construction start anticipated to begin between mid-July 2021 and October 2021

Current estimated date for substantial completion of each breakwater:

2021

2022

2023

2024

Fall winter

spring

summer fall

winter

spring

summer

fall

winter

spring

summer fall

winter

Breakwater 1

Breakwater 2

Breakwater 3

Breakwater 4

Breakwater 6

Breakwater 7

Breakwater 8

Breakwater 9

Shoreline Restoration

* Note: there are only 8 breakwaters there is no Breakwater #5



Tottenville Shoreline Project
Update



[OTTENVILLE SHORELINE PROJECT S e e

05/XX/21

Current Cost Estimate
$44.1 million
($39.4 million construction)

GOSR Expenditure to Date:
$4.7 million for design

NYC Committed Funds:
$19.2 million

FEMA BRIC Application Request (submitted Dec 2020):
$19.8 million
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DESIGN CHANGES

-
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Eliminated a breakwater by consolidating
breakwaters into two

Reduced crest height of tallest breakwaters

Reduced number of reef ridges and eco-conc
units

Replaced some structural materials
Provided additional time (2 years to 4 years)
Adjust some seasonal restriction requirements

S o0y

Total Approximate Estimated Cost Saving 9
million



DESIGN CHANGES YN B e Mt

05/XX/21
Eliminated a breakwater by consolidating three breakwaters into two

 Reduced crest height of tallest breakwaters

Reduced number of reef ridges and eco concrete units
Replaced some structural materials

Provided additional time (2 years to 4 years)

Adjust some seasonal restriction requirements

Total Approximate Estimated Cost Savings: $21 million

APPROX. 3.2° WAVES 95 BREAKWATER SIGNIFICANT WAVE STILLWATER
100 YEAR STORM: 12.9° NAVDSS TRANSMITTED CREST HEIGHT r $.3 FT HEIGHT —l ELEVATION- 12
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DESIGN CHANGES

* Eliminated a breakwater by consolidating
three breakwaters into two

 Reduced crest height of tallest breakwaters

* Reduced number of reef ridges and eco Eco.og.ca.f el T
concrete units Total Units 1782
Reef Ridges 36

* Replaced some structural materials Yy
* Provided additional time (2 years to 4 years)

* Adjust some seasonal restriction
requirements

* Total Approximate Estimated Cost Savings:
$21 million

Rebid

% Reduction

Ecological Treatment
Total Units 1374 22.90%
Reef Ridges 24 33.33% =
Total Enhancement 29.63%



DESIGN CHANGES R e e

05/XX/21

* Eliminated a breakwater by consolidating three breakwaters into two
* Reduced crest height of tallest breakwaters
 Reduced number of reef ridges from
* Reduced number of eco-concrete units
* Replaced some structural materials

* Provided additional time (2 years to 4 years)
° Adjusted some Seasona| roctrirtinn roeniliremaontc

e Total Approximate Estimate :wee
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DESIGN CHANGES R e e

05/XX/21

* Eliminated a breakwater by consolidating three breakwaters into two
* Reduced crest height of tallest breakwaters
* Reduced number of reef ridees from
* Reduced number of eco-cc
 Replaced some structura ......

EEEEEEEEE

e Adjusted some seasonal restrici ===
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* Provided additional time (2 yi &= "

* Total Approximate Estimated Cost
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05/XX/21

* Eliminated a breakwater by consolidating three breakwaters into two
* Reduced crest height of tallest breakwaters
 Reduced number of reef ridges from
* Reduced number of eco-concrete units
 Replaced some structural materials
* Adjusted some seasonal restriction requirements
* Provided additional time (2 years to 4 years)

* Total Approximate Estimated Cost Savings: $21 million



